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1 

im&m i ] mwmmmm±izBi& Ltzm^m^m 

«& k ifu IBfefH £ £ ft fcgHb$j^NM*««g k © M ic 
36** ftfettfmMI k 5 g9KitlGS£*lftttffl} 

%fB3H#*tt£tfLkK bfctt<btt4MB<*ttS&$ 

£&*ttJ8S3£*n*illi©C(£#&. 
[«5WB2] ttH^fM^Mftttft8SrtCNKl 

t> *©gHs**gg»i!tt-swfc* x&mmst&mzm 

HWSISC, fiufB^<b^i**«;m®oiD^SSAs 5 o ~ 

5 o o°cx'&%z£*&mii-fz,m>!iim2im<D&.mm 
tz&, z<Dm<b<to*mttmm* i o o-cttToistft 

fflU ^£©^ Hif8Bft*fclR*£*4£kfc4«Rk-*-a 
2ifeii3 gBtt©6*«0ti^>t:»ttft©«j§# 

IM&m 5 ] iiuI3^<bf5¥«ttliM£;gS§l*]£H&B b 
T, *©£HSS*aa*&b&*c* itut3&<btl¥#ffcS 
«B{cfe^^oS*$-B-5[^t:, *f8BS8rt* li&EEfiLtfc: 

[»*«6] itui3^#ft#««©a»*tt»£, &fb 
*X-»H£fflv> S £ k&^k if 3 at sRif! 1 ~ 5 13*6© 

(TiO.) % Rfls=*:/ (Nb, 0.) s BftXtt (Z 
nO) % SMblB (SnO,) » ■tb'f>3>>>A ( I n, O 

Wffck t- Sit *iH l ~ 5 !3«4©fe^ti^fi^*ll«rlb© 
Slit;*?*. 

[t»5fciB8] SMaftjRI^ frr-tpJ* (Ru) 

kfc«f»k1-5aM8a 1 ~ 5f3tt©fe^ 
tf!^fflS*PSriii©®3S^ffio 
tW«JS9] AMBttfiriMUIlC, 3** (I / 

~ 5 13«J©fe^ti^ffl^*H«ftb©l!3i*?S. 
[»iB©f¥»lfcWi»] 
[0 0 0 1] 



[0 0 0 2] 

[&#©ftfl5] *3i*^4p-ft«jSt3i*^4P-CSE!lrt- 
5*H«ttfe fctt^<ort»©as««&* 

ure vol. 353(1991) p.737)Bu > U a >4MMt©;fclM 
10 tfcliSftS^tti^^-XACtotfftU #S 
1 0%*lffkit<Rl$iS^Ct:*>e>v W*S/'J 
n >3M:IM«C«t^* 6ftS Wt&14©& S J*?k b 

[0003] E2 n &mmmm*.mmmv>&*mm & * 
r. c©;*ii«ji&b\ mwgmi±£B!&2titzmwm 

2±iz t£.mitm*mi*.mm 4 tmi& s *u ssccct 

Ybt»*2»ft«14 ©*®fcttfejR 5 *«Btt|**lTV^*. 
20 *bT> C©-o©«B©|H|fctt^bJl7C*r**-j-*« 
8Pft&«6#3EiJ|;*ftT^S. &JR 5 k bTtt;i/r-<7 

a (ru) ffifat£¥<Djmft*yjmmzm.i5Lx-%z>mm 
m&m 5 ifimmz n, a;?A j ^b^*^s:fii 4 tax 

©&K>fc<fiaik*n4«WJI6S:0:-«fllilcat3«>3ltJR 
W§?g#JBV^ft£. 

[0004] £© £ 5 fejfts©&*«e£tii3:*:iB«tt 
fet^ v< j> e, ©38iJ3tljiu#> £ fcfflgE^ftt v> 

©T-feofco Ctltt, it^feSg5©35#T-ffl*ffl«Mflt 
^^ik^MHT-feofc. z.<Dtzib, ±I3©*RIS 
mttHfflYb©Rl^'(4* s fgv%a^-fS?. k#* f>nTV^ 

[0 0 0 5] tt^b%^a»i*S«i 
4*#?LH<bbT^B«f^^§< Ltzm<t^*> (Ti 
0.) Sfi8Srffl^^feo ^hfcioT, ^bt)*^*S8l 

4 0*fflK:i»«$nfce*©«*«*<56:S©-e, It^fe 
3K 5 -e ©^©MS5t^ £H5<Ti-2>crk#T5Jtgk&-?fe. 

40 d©id«:3tA^fTdc:kt:<t-DT> ISI2©«ji©*Ri 

[0 0 0 6] ±3ffi<0BI2O«tJiO*ll*»l± % ^bfJ* 

«flt««4©aiiici!sw-rs*Bj8e*5©fi**i^>-j-« 
ffsck^-r-ts. M<t!®)*mfomM4*&jLnibtz> 

^k*ST-t^fc©T-fe?)o MbttjNVftM4tt 

5 0nmWT©«R«B5fe«[g©a«flC3a:oT43t), *fc, 
•ffificttitSScl 0nm£MfflHi:t5^<«)| 

50 JL^^HtTrSfifiiiC&^TV^. ^b•r^ Itftffl^ttl 
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3 

o o om&L±<DT£\i*miz.&sztim&2tiT\iM. 

[0 0 0 7] 

*ffi©«SIMft«4£&fc*S bA>L 
ttJBejKtfffflJLOjWteTJAi) C < <fc-oTb*-5MlRl 

c©fe«\ e*©iBW**»4w^;i'W±c*i io 

A>, XHU <ST1-Si:^-5IH!«:i&**S. 

[ooo8] ±m<DZt<mi onmmmomm 
T'itmmm* 1000 saiiii^'?*, mm&mwR 

^£^Tl^^JfiA s ifett&^fcto{Cx C©<fc?&SI5# 20 
oA><©A#&tbilia«£*r£{i£rSffib-t> if^Sfe^© 
[0009] *»wttci©J:-5*iiaiBjiSiftak« 

[0 0 10] 

[■wsfcHPife-r* &»©*«] tftonmzMtkirztz 30 

t, zn^izM^ihxmm.^titc.M^mmt, c©»isj 
mutmm&m* mm ztitcmitm^mtemM t © m t 
a* 2 n & Mtmmm *: * *rr a &mwmma,xmmm 

*»bfc«fc. BfflB&*&iffl8B^b«^^ttl££iR* 
[0 0 1 1] ttiClgCiots lMb**4IW*«a© 40 

AoT^<©T% MbW**fttta©ffll?LC6&*eR 
[0 0 12] 

Tiafflft#flHu*3b*e)Bifflciiiw*-*. Hit*, *»w 

ttH&BT?&S. 50 
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[0013] **wt*v>Tttx auaasiE 1 ±cjbj5R? 

ftfe iSB^agmJH 2 A> £ ft«M±t:Mbtt!NMm 4 

asns. aBMtgictt* »c, t&uoo 

-8 0 0 nmgK©^^*^*****©*©**^ 
f,n%. igBJ§affil©Jp$(±0. 2~lmmgl©fe© 
ASW^tfeS^ 3ixUl^©t)©t*&oT*) .tV^o 
#«R2KttmtB3l6jaiiJ|s/> s *<x A>^, J'-hatt© 
/h3H*>©#3*Uo. Bfc4fe#*ft*tt4K:tt£?LJ( 
■?*ii«©*8«!4©tfffll-^n5. COf^, 100 
0 UJicD^i/^tt^ffl^^* bT l> 5 d i: bV> D 
[0 0 14] £©^b^¥^i*«S4©*ffl£feJfS£l3i 

{MM4ttfi*i^fc:8Ur;h,3£i:fc:&4. d©®^ 
ft**«fc«rira£»b»*^««4*BWbfcSS 

4©|^©*fc»oT^fcffi&*P©£M**aMs.fc < |&£ 
$-M-SCi:AST-§5o ^bT, Xffi^MftizfiaKWKii: 
«-rctt<to-Tx ^©^©tottfeglJ^8C*)fe^^ 
tfJfcttWSJBCAoTVK©"^ •fclMMWtttSH© 
»L 0d*.«BSl OnmJirF©<fc?&*fflA^»lXfc 

[0 0 15] «6*fttB©J:-5CKffl»ftftff5C 

£<V^fc«K Z ©gf5#£ JifeSB^A* A £ 1\ £**|R 

C§bfci:#{c, #^*e©H^C^ofe£^A*#mic 
JfeJtC < ^ t *%z.n&®mizm&&-o < Z 

5. Z<Dtz®, ti£*ftffi©fe*lR*»-Ct±*o*<BWb 

4 5#?LK<b bTJt*a«* A§ < UT 
*», *©*S*3iH**#»fc;NfflbT^&#o&. 
[0 0 16] Rfb«iMWt«ffl4*8S7K:Ail 

ftU *©tt«rt?x »b4MMW*«ffi4fcin*WBk-* 
-1 0TlDjft-rsc4:CJ:oT&*©IR*«**6K:U» 
An^Hi?)Ci:AST-§-S»o -n^±^ HffiifTJRfb**** 

s@4&iDi^-r5ch^j;o-r> mib®*mfomm4<D 

WMbfa**MtMM 4 ©^ffl Czlc^ASiKSI * Jxt v > 5 1 
^©gp^-lciie^A J iK»bt < v^©T?s iS^(c<ti>7jc^- 
©i»*cj;oT«i»iaT©fejis©^«fc«Mnstfs 

^i:AJT-g5. 

[0 0 17] ^e.^^ R{btt^*#«&4©MI?l 

ctt±B©*a»#ft«»fcttJR»t*nftv^#*iaKSFb 



( 4 ) 



12 002-246076 



ttfctt**tt«i 4 SflDJ»-j-*«Ktt 5 0 ~ 5 0 0 
•C©«HTf»5Ci:*Ja*LV^ 5 0'Ci^fiv^ 

fc> 40tt«&& 5 0 0 "Ci & fc« < £Rfc«**tt 

[0 0 18] -tSBCXS^T-O^btl^ajl^Sffi 
4®4D«Mlfce*«»l 5**2*-+>/*-8*fci£A 

4£1 0 O-CfilTOaitCJMPLfcUCfj^-^^j; 

[0 0 1 9] CO»fls«iMMfrfM|4*ft«» 
ft* 1 ft£Eei±fcilOflE-rSi tfc «toTfi*OIR«*ft 

*e>fcif*n$#*ci:^TS*. ±ga©na»#stav* 

ffl * T- ©*ni&© ^u^tit) ?ftfb**«MUI 4 4, 

^£ET- fcfc A t> § o & J; 3 &ffiiMI«EM|?L<Z) H# * T* 

[0 0 2 0] «BWC*V*T, ^sa99#«K2«:tt 
bl"><> nl^aj@^j±^5 0 0~ 1 0 0 0 nm©|SB 
tVi, ^fe, HfflJESto^fflfci; 5 0 Q/cm' tlT**^ 

ttt-feS^V^^A-^Xt^iftft (I TO) ^7 

if^S5C*Rilittb©*^-t:{i N ^^©rD-fe^fia* 5 
40 0~5 0 0-Ct6«ifc*^ «^«JKi:LTtt 

CO 0 2 1 ] »b*MMM*«f4BU ^©SHlS®fc»^ 

-*i*aw*««i2t:eai-j-*ais*fi5 0 

g£ L-V>I?fbtj£: UTtiU 3 e VSS©^^;^-^^ 
^*^»fc^> (TiO.) x »fb=*^ (Nb, 
0.) , WMtWm (ZnO) , BMb^x (SnO.) , M 
<bJ>WA (ln,0,) ©^-Ttid\ xtt, ;n^ffl 

«Stt5~l 0 Onmfi«0fe©t-$5 O Bfctt 

*{±ioow±> #su<tti oo(m±©t,©#fl^ 

SL<, (Ru) *«Kt&**jg»«. TO 



«n?*«fc^. («IPKtttt) 6tt«? 

a*u<a:3^jis» (r/i 1 -) ^^y^ 

[0 0 2 2] 

[0023] caauM i ] *f , »<b^^igfig$ife 
i mm©^^vx»i i ±tmmmmm2 tLx?* 

fe. mWX-7XmH±4 0 0-1 0 0 0 nm©81«))t 

P£{±4 0 0 nmitJ; Ufc. j3BJ!^«K©^®ffi^tt 
lOQ/cm'T^!), 5 OnmT-ffiqJIg 

[0 0 2 4] TiO,iOfl«tt, *©k*t)7f*«. 
**\ T i ^ vrn;}?*^ ^tigTW*iii^i;a 
# £ $jg T LT.«^ U 8 0 •CfcJMtfc l/T 8B# 

tc, ^>s*-h^i,-7 i ; T 2 5 o-ct-1 2mmm 

ffit2Ctl:j;oT8Sl 0-2 OnmflSfflTiO, 

30 -^-e»bfe, jfec, #?s©A-gf&7Kyji^>^ 
u 3 o %mmmm Lxmmm^T i o, ^-x 

^fiE^© ©I»±-¥»«JES« fc tK U ^ U > ^ U 3 

-KffiCJ;-oT, ±83oaw*«Bl±t: T i O, ^-x 

*T? 1 0 ft®&m L &», 4 5 0-CT-3 0 ^HQ^ U 

40 ft*** K»* Ufc T i C 1 , 7 Jc^« fc ft bT-RftMg 
SV4 5 0-CT- 3 Oftmmf&Ltc 

[0025] mm&<Dmm& 1 o/ims*?*!), * 

SSI 0-2 0nmfi«©TiO,«Wg«-p*ia$*iT 
^fc^?LS'&:^ifli{c>S!oTV>S©*sst^;$ti 

i o o oimo^m&mmtxtzo xniasfai 

50 ^-*<0««««ft#-i-*»ilT.ft S;:k 3 MiBSh 



V ( 5 ) 
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[0026] ciodt i o,mmm.m^<D&m(Dv& 

»^WT©«fc-5C LTffofco s -f±t3©:#i£T-f#e>ft 
&TiO,*!tftgHB7fcA*U *C C©&g§7£* 
SE?-\rW*— 8(pCR«bfc. Ka»^;i/r9ftH< £k 
t i o tSSf t 8 ft & I, 5 OOP a 

t>M-8*CiWcTi 0,#J3ll©»L&ifCAc> 

5tt§g|l l*£AftSo fi*fctt«ft5 5 0nmftifi 10 
£ JE V ^«JR * t o R u tr t ^ > tttt&X R u * - f 
U 5»8tt6**fl!^fc. ;rfte>©fef!i£2x 1 0 'm 

Mtife. ;:©tt<iT*H£>' < :;i,:79£iib-^ 

T£S7©*fcttA;**U TiO, 

cottil-Wilfc. fi&fcftffii:© 

O, «BM^***fc-ift« b&«ffi*f1s» bfco 
[ 0 0 2 7] £?(l©l!&»a s l&!Tb£i:C3T\ T i O, 20 

if«^*feo £©@fiifcS*Jfi|£tWg6i:bT3t7f& 
^«fi?H*-}SS?)bfco 3*fS^«)§?ffi:bTfcJ:> 
3J->*^t-;u (I /I 1 ) £LT3t>mh3t>1bi] U 

[0 0 2 8] i©£3fcf£«Lfc»IS**rfa«fii 
3fc, 0 2t^t-<t^H3S?)-grt3-a-s SB«S*MBT?§llt 30 

afcK±ca&* 1 0 0 nmflj83&&bfc*>©£ffl^fc. 
&*>\ **H* -C T i 0, &SS££3&l!R££#fc**#;fri£ 

[0 0 2 9] c©i;itity-7-i'?ii/-^TA 
M(AirMass)l. 5HttT© 1 0 OmW/cm'fflM 

©#&s!S*fbT, ^bfcp^^mmsffisy^ffiT-sij 

. gK£&*i!»3«&f^;m©ttffi*&&S>HBtt 
ft©»£fc:Bt3fc«*»»*8:8. l%@l6T-ifeofeo - 40 
15, *»9iK:J;*Xfflit>TTiO,»Blfce*i»«S* 
fc«ffiftfflV»fc*»««l©»^Cttl 0. 3%©#«g? 
ft»*jWf&ft, &*tt<fia^*BS&©S!£#%£b 

[0 0 3 0] [sfeK60!| 2 ] Bfbtt**WMI*, 1 
0 //m|IS©T i 1 tm®lz UT7 

5»*K-^Mb^XiLhCfWKbfc, ^©TiO,»M 

to »ayt;i/y9ftM<ckCJ:oTKg»?-+>^-8 
rtilOOPaeiTCK^ftlfe. 50 
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[0 0 3 1]*t, fc-*— 1 0 {c»g-T 
«K TiO,iI©lt^l2 0 , CC#!lU £©#« 

SIF, ft^M«: £6>&ff tt - ©®^©fit C PSo & 6 © 
•Cttfcl^. ^©ISPST\ TiO.UCWL^Ifti: 

[0 0 3 2] -£l$|IMEIL&fb. fc-^-&^f-7^b 
TT i 0, SICigfiSTIffe. 8 0*CgjK©fiKS:fc 

iO.jlimtjSijS^aAb, TiO,IItRu 

[0 0 3 3] M©itWTttJ:C5t^ 3Ufe0S 1 
©t§-&h|5l«£, TiO,»i^f+Wi-8!(pf, 
BtSffibfco -ett, T-fe h> U;i/T-'J >J*bT5fc# 

©6**»*bfca, 2»*weis**tffe. -©tit 

bT> C©«K**tIq|«ffi3 tH2t^-rJ:-5t3Rt>^ 
to-B-x «HB**»Tf»±bT*l»««IBa*»«** 

[0 0 3 4] c©*»««htV— 9— i'^iW— *TJA 
Ml. 5^fT®l 0 OmW/cm'ffl»3l6W 

bT, jfe«xttm±*mibfe. ^©*s*> 10.8% 
6 n» e^tt^ss*Risrife©#tt 

£ * £> fc IrI±T* § 5 £ t # *>o fe . 

[0035] mmm 3 3 wt*i*m#nmt£. 9 

JRl*-:7»{b*XBt±fcf1s»bfc. c©TiO,»JKt 
^g|7£Aft> K^t>^-8ffi:Sagl 
feo Xffi^^79ftH< Cfctc«fcoTJl£3 L *>^-8 

[0 0 3 6] t-^-lOClItiitCJ: 
!3, TiO, «W©SK£ 1 5 OtKMU c©tt«S 

Z>\ ««pB#ra^if©*Wi-©^©ffltPlofet.©T- 
tt^cv^o c©!6PtT-s TiO,#M©«B?L-^miB«:iffc 

ns« $ ft & w k wjw a . 

[0 0 3 7] iSjC, t-^-fctf^tCLTTiO.^flg 

;uyi 2*M<ckt«fcoTsiPSi i*©e***i 5 
&«FS7©tt»tT i o,iemtS5*taAL 

&. i©SWe N iS7M\>W?\ 4*iBV>T, 
* Wt-8'£t!i£^bfc^,£«AU ftWM© 
JE^J^10^.ffi^b> T iO.^tiDJETT-Rutft 
uy>»»fiSRft-iftBW**fe. ;rft£=fco-t, fe^ 
«»tta«©!R«*iS"CI±A «J #ft*V>»L©F«3gP*T- 

[0038] &m<D®.m&mTLtztz*>x\ mmrni 



( 6 ) 



9 



(om^tmn^ Tio, 



8*>fe 



LT, C©*ffi§#ia«l!B3fcl82fcj^*\fc-5fc3B»)-& 
fc. 

[0 0 3 9] iffl±BMtV-7-i/?al/-^T-A 
Ml. 5Hy^T01 0 OmW/cm'caMSIIf 
UT, 3fc«*iM9ttSWffliiUfci:C^ 1 1. 2%<Dft 

[0 0 4 0] 

^*attdMffiffljfe«Xtft»* * i«fl± £ tt « c i: # i»r 
[0 0 4 1] fe43 % *»i»#±B#3SK0!lfc|Kje3n 



10 



20 
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